2018: 158). Briefly, reads are trimmed to PHRED score of > 20 and host reads not removed by 1 0 5 enrichment were removed by read-mapping against a reference pig genome 1 0 6 (GCF_000003025.6). Resultant reads from read-qc are hereby referred to as high-quality reads. High-quality reads were passed to Kaiju (Menzel, et al. 2016: 11257) for taxonomy annotation 1 0 8 against the proGenomes database (http://progenomes.embl.de/, downloaded March 1, 2019). Kaiju was run in default greedy mode and resultant annotation files were parsed in R (R Core 1 1 0
Team 2019). Mash (Ondov, et al. 2016: 132) was run to estimate the Jaccard distance between 1 1 1 samples. 10,000 sketches were generated for each sample and the sketches were compared using 1 1 2 the dist function provided in the Mash software. Antimicrobial resistance (AMR) genes were predicted from metagenomics assemblies. High-quality sequencing reads were assembled into contigs using the assembly module in 1 1 5 metaWRAP ; metaSPAdes (Nurk, et al. 2017: 824-34) was the chosen to assemble the reads: 1 1 6 contigs greater than 1,000 bp were retained. Prodigal (Hyatt, et al. 2010: 119-) Plates were inoculated at 37°C for 48 hours before initial colony selection. 25 colonies were non-1 4 0 selectively sub-cultured from the initial plate to yBHI plates. The procedure was repeated after 1 4 1 72 hours for a total of 50 colonies per media condition. Colonies were primarily identified using 1 4 2 MALDI-TOF (Bruker, Germany). MALDI-TOF scores greater than 2.0 were considered a Blood and Tissue Kit (Qiagen, Germany) following the manufacturer's protocol. 16s rRNA 1 4 7 sequence was amplified using 27F and 805R primers. The primer sequence is listed in We chose to examine Tamworth breed and feral pigs as their lifestyles differ from traditionally 1 5 6 raised agricultural breeds. The Tamworth pigs sampled here were not given any antibiotics or 1 5 7 growth promoters and could freely graze. We hypothesized that such raising would cultivate a 1 5 8 microbiota that would be different to that of swine raised in intensive hog farms. To begin the 1 5 9 investigation, colon and cecum samples were metagenomically sequenced from both breeds. samples is lower than feral samples at 15% and 28% respectively. Additionally, nearly 10% 1 6 5 more of the feral reads were unclassified compared to Tamworth (37%, 28%) indicating more of 1 6 6 the diversity in feral is not yet known in the proGenomes database. Turning to the genus level, Prevotella, Figure 1 (B) (38%, feral 11%). Remarkably, the genus Bacteroides showed almost 1 6 9 identical distribution between the feral and Tamworth pigs (7.6% and 7.6% respectively). The 1 7 0 increase of Firmicutes in feral samples is due to an increase in several genera such as To better understand the distance within a sample source, Tamworth vs. Tamworth, and 1 7 5 the difference between sources, Tamworth vs. feral, two clustering methods were employed. First, Mash (Ondov, et al. 2016: 132) was used to sketch the reads sets and compile a distance to compare metagenomes that is not subject to annotation bias. Principal component analysis Stated earlier, Tamworth pigs sampled were not given antibiotics in feed nor given any 1 8 9 growth promoters. We hypothesized that the lack of antimicrobial agents would correspond to a 1 9 0 relatively low number of AMR homologues in the Tamworth microbiota. Additionally, as feral 1 9 1 animals (we presume) do not uptake antimicrobials, their AMR number would be low as well. Additionally, all Tamworth samples yield more AMR homologues than feral samples (figure 2).
9 4
All Tamworth samples contain four putative AMR genes: cfxA, lnu(AN2), mef(En2), and tet(40).
9 5
No common pattern is apparent for Feral samples; tet(Q) is found in 5 of 9 feral samples. Thus, High throughput culturomics was the second method employed to sample the two 2 0 1 microbiomes. We chose culture sampling, in addition to sequencing methods, as we believed that 2 0 2 many low abundance taxa could be retrieved through culture methods that would be lost in growing surface is available for colonization and some species will grow more rapidly and 2 0 7 subsequently outcompete others. If appropriate selective pressure is applied, we hypothesized 2 0 8 that interspecies selection would decrease allowing for taxa not retrieved in plain medium 2 0 9 conditions to grow. The approach is similar to one previously used to culture strains from human 2 1 0 fecal samples (Rettedal, et al. 2014: 4714) . One major difference is said work used multiple 2 1 1 media compositions, rather than one as in our study. Ten media conditions were used for both were selected from plates, of which 884 were successfully identified. Selective screens shifted 2 1 5 the taxa retrieved (figures 3). Figure 3 depicts the number of isolates per media condition with a 2 1 6 bar plot depicting the total number of isolates retrieved. Lactobacillus sp. was the most abundant 2 1 7 organism retrieved (166 isolates) followed by Escherichia coli (86), Lactobacillus mucosae (74) 2 1 8
and Streptococcus hyointestinalis (64). The top ten isolates cultured are listed in table 1. One 2 1 9 case of selection completely changing plate diversity compared to plain media is that of heat 2 2 0 shock treatment. As expected, many spore forming genera including Bacillus and Clostridium 2 2 1 were only able to grow when the inoculum was heated to kill vegetative cells. The selective 2 2 2 screens placed upon yBHI not only shifted the taxa retrieved from each plating condition as were identified as Proteobacteria, indicating that the dosage of bile (1 g / L) was too high. The culture strategy did not recapitulate the community in the inoculum as defined by colonies. Taken together, the strategy was successful in gathering many isolates that can grow on 2 3 9 a common medium but failed in that the most abundant taxa were not retrieved in proportion to 2 4 0 the inoculum. The sampling strategy employed did not recapitulate the inoculum community. However, one of 2 4 3 the main reasons we chose to culture was that we believed rare taxa would provide information 2 4 4 that would be loss to metagenomics. To examine this, we sequenced selected isolates and 2 4 5 generated 81 high quality metagenomic bins (completeness > 85%, contamination < 5%). The were comprised almost entirely of isolate genomes. Isolate genomes not only populated clades of 2 5 0 the tree missed by metagenomic bins, but provided genes not observed in metagenomic 2 5 1 assemblies nor bins (figure 6). Open reading frames (ORF) were predicted from metagenomic 2 5 2 assemblies, metagenomic bins, and culture isolate and were annotated against the KEGG 2 5 3 database. Figure 6 shows the abundance (natural log) of KEGG homologues respective to the 2 5 4 source of the ORF. The full KEGG annotations from the bins, isolates, and metagenomes are 2 5 5 provided in supplemental table 4. Metagenomic bins contained less information than the
